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©  Autonomous  pulse  reading  and  recording  system. 

The  invention  carries  out  a  wholly  automatic 
serial  reading  of  a  number  of  meters,  avoiding  possi- 
ble  human  errors. 

Serial  reading  of  the  various  meters  can  be 
effected  from  a  distance,  by  radio  or  merely  using  a 
portable  read-out  processor  or  normal  computer. 

Another  object  of  the  invention  is  to  allow  simple 
and  inexpensive  increase  of  the  number  of  meters  to 
be  read  out. 

©  The  present  invention  relates  to  an  autonomous 
pulse  reading  and  recording  system  aimed  at  ex- 
pediting  centralised  reading  of  meters  generating  or 
sending  out  pulses,  likewise  expediting  comsumption 
billing. 

The  invention  is  specifically  useful  for  water,  gas 
or  electricity  meters,  but  can  likewise  be  used  for 
telephone  or  telex  meters  or  those  used  in  any  other 
system  generating  or  sending  our  pulses. 
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OBJECT  OF  THE  INVENTION Therefore,  the  device  of  the  German  patent  is 
complex  and  uneconomical. 

As  to  the  European  patent,  such  comprises  an 
apparatus  to  establish  communication  between  an 

5  electricity  meter,  comprising  a  control  circuit 
through  which  meter  data  are  provided  as  output 
signals,  and  a  manipulable  communicator,  which 
meter  and  the  communicator  are  located  within  a 
surrounding  of  direct  and  indirect  radiation  gen- 

w  erated  by  the  sun. 
Therefore,  in  the  European  patent,  communica- 

tion  between  the  meter  control  circuit  and  the  ma- 
nipulable  communicator,  is  established  at  some 
distance  and  by  infrared  rays;  to  which  end  it  has 

75  infrared  ray  transmission  and  receiving  circuits, 
thus  obliging  the  apparatus  to  incorporate  addi- 
tional  circuits  that  can  detect  the  incidence  of  in- 
direct  light  caused  by  the  sun  within  the  selected 
spectrum  region,  leading  to  a  characteristic  output 

20  of  continuous  current  whose  level  corresponds  to 
the  intensity  thereof,  so  that  only  the  information 
sent  by  the  manipulable  communicator  is  detected. 

Furthermore,  as  the  apparatus  in  the  European 
patent  has  photosensitive  receiving  means  within 

25  the  meter  at  the  rear  portion  of  the  front  plate 
thereof,  this  latter  must  be  configured  so  as  to  have 
a  hole  in  line  with  a  photodiode  and  configured  to 
substantially  restrict  direct  access  of  incident  radi- 
ation  to  radiation  from  sources  located  under  a 

30  horizontal  plane  that  extends  from  the  highest  por- 
tion  of  the  photodiode. 

The  apparatus  of  the  European  patent  is  there- 
fore  complex  and  uneconomical,  apart  from  reading 
the  electric  meter  at  a  short  distance. 

35  Tests  are  also  known  to  have  been  made  to 
read  meters  by  radio,  to  which  end  the  meters  are 
connected  to  an  intelligent  unit  which  is  itself  con- 
nected  to  a  transmitter  receiver  to  send  out  the 
meter  data  to  a  mobile  unit  present  in  a  vehicle, 

40  such  comprising  a  transmitter  receiver  and  a  com- 
puter. 

All  the  meter  equipment  feeds  directly  from  the 
mains  and  needs  a  coder  to  read  the  meter  dial 
positions,  such  coder  being  activated  for  a  short 

45  space  of  time  (350  ms)  to  read  the  meter  dial 
position  and  convey  this  information  to  the  meter 
microprocessor.  The  format  is  a  par  variety  asyn- 
chronous  ASCII  code  serial  current.  In  addition  to 
the  meter  values,  the  coder  provides  a  signal  to 

50  detect  unauthorized  manipulation  that  can  activate 
broken  wires,  magnetic  field  sensors,  voltage  loss 
detectors,  and  so  on.  After  the  message  is  over, 
the  coder  is  switched  off. 

All  of  this  represents  a  complex  and  costly 
55  system,  in  addition  to  posing  the  typical  problems 

involved  in  using  the  mains  as  feed  source. 

DESCRIPTION  OF  THE  INVENTION 

The  present  invention  relates,  as  set  forth  in 
the  heading,  to  an  autonomous  pulse  reading  and 
recording  system  aimed  at  expediting  centralised 
reading  of  meters  generating  or  sending  out 
pulses,  likewise  expediting  consumption  billing. 

The  invention  is  specifically  useful  for  water, 
gas  or  electricity  meters,  but  can  likewise  be  used 
for  telephone  or  telex  meters  or  those  used  in  any 
other  system  generating  or  sending  out  pulses. 

The  invention  carries  out  a  wholly  automatic 
serial  reading  of  a  number  of  meters,  avoiding 
possible  human  errors. 

Serial  reading  of  the  various  meters  can  be 
effected  from  a  distance,  by  radio  or  merely  using 
a  portable  read-out  processor  or  normal  computer. 

Another  object  of  the  invention  is  to  allow  sim- 
ple  and  inexpensive  increase  of  the  number  of 
meters  to  be  read  out. 

BACKGROUND  TO  THE  INVENTION 

As  to  the  field  of  application  of  the  invention, 
reference  is  made  to  European  Patent  publication 
number  0  342  146  and  German  Patent  P  3618316. 

The  German  patent  comprises  an  energy  con- 
sumption  data  recording  and  transmitting  device 
essentially  designed  to  be  applied  in  preset  energy 
user  areas  to  meter  the  respective  energy  con- 
sumptions  relying  upon  energy  flows  linked  to  the 
line  by  means  of  spatially  distributed  meters,  trans- 
mitted  through  a  remote  read-out  station  at  the 
energy  consumer  to  the  energy  supplier  through  a 
transmission  line,  moreover  recording  energy-re- 
lated  breakdown  report  data  through  breakdown 
report  transmitters  connected  to  the  remote  read- 
out  station,  which  can  be  transmitted,  as  energy 
consumption  data,  in  the  opposite  direction  and  in 
synchrony  with  the  energy  flows  through  the  trans- 
mission  path  to  the  energy  supplier. 

The  disadvantage  of  this  system  is  that  it  has 
to  be  used  in  preset  user  areas,  and  also  requires 
a  transmission  line  for  information  exchange  be- 
tween  the  energy  consumer  and  the  supplier  of 
such  energy,  to  which  end  the  remote  read-out  unit 
is  intelligent  and  is  linked  to  circuits  that  must  take 
synchrony  into  account  when  transmitting  data, 
which  means  that  this  system  is  extremely  com- 
plex  and  uneconomical. 

Another  disadvantage  of  the  system  of  the  Ger- 
man  patent  lies  in  the  rigidness  of  the  system,  for 
the  intelligent  remote  read-out  unit  has  little  capac- 
ity  to  be  connected  to  users,  thus  making  it  very 
difficult  to  increase  the  number  thereof,  unless  new 
intelligent  read-out  units  are  incorporated  to  the 
system,  this  being  very  difficult  and  leading  to 
excessive  additional  costs. 
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pulse  storage  units  can  therefore  be  shunted  to  the 
same  bus,  divided  into  whatever  consolidator  mod- 
ules  are  desired. 

Access  to  the  five-way  bus  is  possible  at  any 
5  point  through  the  read-out  unit. 

For  every  pulse  generating  meter  integrator 
there  is  at  least  a  pulse  storage  unit.  For  instance, 
a  triple  rate  electricity  meter  therefore  having  three 
integrators  will  be  assigned  three  pulse  storage 

w  units. 
The  pulse  storage  units  have  lithium  batteries 

as  power  sources. 
As  aforesaid,  the  pulse  storage  units  can  be 

read  by  means  of  a  portable  reader  processor 
75  having  a  five-way  bus  connection  sounder,  and 

also  having  an  oversized  source  from  which,  in 
addition  to  being  self-powered,  it  feeds  each  of  the 
pulse  storage  units  upon  reading  same,  in  order  to 
minimise  consumption  of  such  pulse  storage  units, 

20  thereby  increasing  their  operating  autonomy. 
The  read-out  unit  can  be  connected  at  some 

distance  from  the  pulse  storage  units  consolidator 
module,  to  which  end  the  consolidator  module  con- 
nector  can  be  separated  to  some  extent  by  means 

25  of  a  protractor  in  such  module,  thereby  to  be  able 
to  read  the  pulse  generating  meters  without  having 
to  go  near  the  room  or  space  where  the  con- 
solidator  module  or  modules  are  located,  read-out 
unit  connection  taking  place  far  from  the  meters. 

30  The  system  subject  hereof  can  be  plugged  into 
other  data  logging  systems  such  as  telephone  line 
data  input,  infrared  or  radio  distance  reading,  con- 
nection  to  a  MODEM,  and  so  forth. 

Connection  of  the  binary  meters  included  in  the 
35  special  function  integrated  circuit  to  the  pulse  gen- 

erating  or  emitting  meters  takes  place  through  an 
RC  filter  to  avoid  noise  in  the  connection  cable  and 
to  lower  consumption  when  the  pulse  metering 
contact  is  closed. 

40  In  a  second  embodiment,  read-out  takes  place 
from  a  distance,  using  a  radio,  to  which  end  the 
invention  has  a  fixed  unit  comprising  an  antenna 
data  transmitter  receiver  and  a  remote  read-out  unit 
directly  connected  to  the  data  transmitter  receiver 

45  and  to  the  consolidator  module  or  modules,  in 
which  case  the  portable  reader  processor  is  unnec- 
essary. 

Another  embodiment  of  the  invention  to  carry 
out  radio  distance  reading  comprises  a  mobile  unit 

so  located  in  a  vehicle  connected  to  the  battery  there- 
of  and  including:  a  portable  computer  where  the 
program  setting  forth  the  day's  round  and  the  cus- 
tomers  to  be  read  is  recorded,  and  which  is 
plugged  into  a  portable  computer  distance  read-out 

55  unit  that  is  in  turn  linked  to  an  antenna  data  trans- 
mitter  receiver.  Thus,  when  a  mobile  unit  is  located 
close  to  a  fixed  unit,  it  is  possible  for  this  fixed  unit 
to  be  queried  by  the  mobile  unit  that  sends  out  the 

In  order  to  fully  overcome  the  above  disadvan- 
tages,  the  invention  comprises  an  autonomous 
pulse  recording  system  aimed  at  expediting  cen- 
tralised  reading  of  meters  generating  or  sending 
out  pulses,  besides  expediting  billing  of  consump- 
tions,  such  reading  taking  place  by  means  of  a 
portable  read-out  processor  without  having  to  use 
transmission  lines,  or  at  a  distance  using  a  radio, 
by  means  of  a  system  solving  the  disadvantages  of 
the  radio  read-out  systems. 

Another  object  of  the  invention  is  the  possibility 
of  increasing  the  number  of  meters  to  be  read 
without  having  to  establish  cumbersome  connec- 
tions  using  economical  means. 

Thus,  in  a  first  embodiment  of  the  invention, 
the  meter  is  connected  to  a  pulse  storage  unit. 

All  pulse  storage  units  are  shunted  to  each 
other  and  contained  in  a  box  or  consolidator  mod- 
ule,  connectable  through  a  connector  to  a  read-out 
unit  such  as  a  portable  reader  processor,  a 
MODEM,  a  radio  read-out  unit,  and  so  forth. 

The  consolidator  modules  can  be  shunted  to 
other  consolidator  modules  through  a  five-way  bus 
for  connection  to  the  read-out  unit. 

The  pulse  storage  unit  base  comprises  a  spe- 
cial  function  integrated  circuit,  solely  developed  to 
meter  pulses  and  allow  connection  to  the  aforesaid 
five-way  bus,  to  which  a  series  of  pulse  storage 
units  may  be  shunted. 

Thus,  the  special  function  integrated  circuit 
comprises  a  binary  meter  through  a  pulse  generat- 
ing  or  emitting  meter  is  connected  to  meter  such 
pulses,  said  meters  being  linked  to  a  latch  recorder 
for  a  separate  reading  of  the  binary  meters. 

The  pulse  storage  unit,  and  therefore  the  spe- 
cial  function  integrated  circuit,  has  a  customer 
identification  number  input  linked  to  a  multiplexer 
circuit  linked  in  turn  to  the  latch  recorder,  so  that 
when  the  pulse  storage  unit  is  queried  on  a  read- 
out  unit,  the  contents  of  the  binary  meters  and  the 
customer  identification  number  be  transferred,  to 
obtain  a  reading  for  the  meter  status  and  customer 
identification  number  data. 

The  pulse  storage  unit  has  a  position  meter 
and  a  pulse  storage  unit  position  code  input  circuit 
in  the  consolidator  module,  both  being  connected 
to  a  comparator  that  produces  an  output  signal 
upon  selection  of  the  pulse  storage  unit. 

The  pulse  storage  unit  is  linked  to  the  five-way 
bus  so  as  to  select  the  pulse  storage  unit  control- 
ling  the  position  meter  status  and  increasing  the 
meter  status  that  controls  the  multiplexer  selection 
input  bit  by  bit  until  the  meter  status  and  the 
customer  identification  number  are  read. 

The  position  meter  contents  are  then  increased 
selecting  the  pulse  storage  unit  whose  data  are 
then  read. 

The  meter  is  a  9  bit  position  meter,  and  512 
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code  that  the  fixed  unit  is  waiting  for,  whereupon  it 
answers  with  the  same  code  acknowledging  receipt 
thereof  and  proceeding  to  read  the  status  of  each 
meter  in  the  consolidator  module  or  modules  pulse 
storage  units,  which  statuses  are  sent  out  and  then 
received  by  the  mobile  unit,  that  processes  and 
stores  same  in  the  portable  computer  from  where 
they  are  transferred  to  the  central  computer  for 
rating  purposes. 

The  distance  read-out  unit  in  the  fixed  unit  has 
a  microprocessor  controlling  such  fixed  unit  and  is 
plugged  into  an  input  port  that  is  in  turn  connected 
to  a  remote  control  decoder  linked  to  the  receiver 
through  a  first  adaptor  circuit,  this  structure  there- 
fore  allowing  the  identification  code  from  the  fixed 
unit  sent  out  by  the  mobile  unit  to  be  received, 
decoding  same  so  that  if  such  identification  code 
coincides  with  the  code  stored  in  the  microproces- 
sor's  EPROM  memory,  the  transmitter  will  be 
switched  on  and  will  send  out  the  same  code, 
advising  that  it  is  on  call  and  then  proceeding  to 
read  the  data  stored  in  the  consolidator  module, 
sending  same  to  the  mobile  unit. 

On  the  other  hand,  the  fixed  unit's  remote 
read-out  unit  microprocessor  is  plugged  into  a  first 
output  port  that  is  in  turn  plugged  into  a  remote 
control  encoder,  through  a  switch,  such  encoder 
also  being  connected  to  a  second  adaptor  circuit 
through  which  connection  to  the  transmitter  takes 
place,  and  it  is  therefore  possible  to  send  the 
identification  code  and  the  data  read  from  the  con- 
solidator  module  or  modules. 

The  fixed  unit's  power  pack  is  connected  to  the 
mains  and  a  control  circuit  is  connected  to  the 
consolidator  module  or  modules  through  an  adapt- 
or  circuit  that  is  in  turn  connected  to  a  second 
output  port  that  is  linked  to  a  microprocessor.  The 
consolidator  module  or  modules  are  connected 
through  a  third  adaptor  circuit  to  the  input  port,  so 
that  the  fixed  unit  supplies  the  consolidator  module 
or  modules  when  reading  same  through  the  input 
port,  sending  same  out  and  switching  over  to  re- 
ceive  on  ending  the  emission. 

The  mobile  unit  has  a  portable  computer  bus 
adaptor  circuit  through  which  it  is  connected  to 
same  without  interfering  in  its  own  operation. 

Such  portable  computer  bus  adaptor  circuit  is 
located  in  the  portable  computer  remote  read-out 
unit,  whose  structure  is  identical  to  that  of  the  fixed 
unit  remote  read-out  unit,  saving  the  circuitry 
through  which  connection  to  the  consolidator  mod- 
ules  takes  place. 

Another  embodiment  of  the  invention  com- 
prises  reading  the  pulses  stored  through  a  portable 
reader  interphase  connected  through  a  connector 
to  any  conventional  computer,  and  that  is  also 
provided  with  a  sounder  for  connection  to  the  con- 
solidator  modules,  whereby  any  normal  market 

computer  can  proceed  to  read  same  directly. 
Therefore,  with  the  structure  of  the  invention, 

fully  automatic  centralised  distance  reading  of  me- 
ters  in  a  very  short  space  of  time,  and/or  directly, 

5  is  possible,  moreover  allowing  the  number  of  me- 
ters  to  be  read  out  to  be  increased,  by  merely 
connecting  a  pulse  storage  unit  to  the  same. 

In  order  to  contribute  to  the  complete  under- 
standing  of  this  specification,  a  set  of  drawings  is 

10  attached  as  an  integral  part  thereof  which,  while 
purely  illustrative  and  not  fully  comprehensive, 
shows  the  object  of  the  invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
75 

Figure  1.-  Is  a  general  operational  block  dia- 
gram  of  an  embodiment  of  the  autonomous  pulse 
recording  system,  in  which  embodiment  water  me- 
ters  are  read  out  using  a  portable  reader. 

20  Figure  2.-  Is  a  general  block  diagram  of  an- 
other  embodiment  where  the  read-out  unit  is  an 
interphase  connected  to  a  conventional  computer. 

Figure  3.-  Is  an  electronic  diagram  of  a  pulse 
storage  unit  comprising  a  specific  function  inte- 

25  grated  circuit  connected  to  the  relevant  meter,  and 
to  the  relevant  read-out  unit. 

Figure  4.-  Is  the  specific  function  integrated 
circuit. 

Figure  5.-  Is  an  electronic  diagram  of  the  porta- 
30  ble  reader  interphase  circuit,  through  which  the 

pulse  storage  unit  is  read  out  under  the  control  of  a 
conventional  portable  computer. 

Figure  6.-  Is  a  general  diagram  of  another 
embodiment  where  the  pulse  storage  units  are  read 

35  by  radio,  this  figure  using  electricity  meters. 
Figure  7.-  Is  a  block  diagram  of  the  fixed  unit 

connected  to  at  least  a  consolidator  module,  each 
of  which  houses  a  series  of  pulse  storage  units,  in 
order  to  transmit  the  data  stored  therein  by  elec- 

40  tromagnetic  waves. 
Figure  8.-  Is  a  block  diagram  of  the  mobile  unit 

located  in  a  vehicle  through  which  the  meters  are 
read  out  from  a  distance. 

Figure  9.-  Are  the  elements  added  to  the 
45  microcomputer  comprising  the  portable  read-out 

computer,  being  yet  another  embodiment  to  read 
the  pulse  storage  units  directly. 

DESCRIPTION  OF  ONE  OR  SEVERAL  EMBODI- 
50  MENTS  OF  THE  INVENTION" 

A  description  of  the  invention  follows  as  repre- 
sented  in  the  above  figures. 

In  such  light,  the  invention  comprises  an 
55  autonomous  pulse  recording  system  aimed  at  ex- 

pediting  centralised  reading  of  meters  generating 
or  sending  out  pulses,  likewise  expediting  billing  of 
consumptions. 

4  ' 
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In  order  to  achieve  the  above  objects,  a  first 
embodiment  of  the  invention  is  provided  with  a 
series  of  pulse  storage  units  2,  each  connected  to 
a  pulse  generating  or  emitting  meter  1  . 

The  meters  1  to  be  connected  are  preferably 
water,  gas  or  electricity  meters,  connection  to  any 
of  them  being  possible  without  any  changes  or 
modifications  being  necessary. 

Hence,  there  is  a  pulse  storage  unit  2  for  every 
meter  1  . 

All  pulse  storage  units  2  are  shunted  to  each 
other  and  contained  in  a  consolidator  box  or  mod- 
ule  3  which  can  be  connected  through  a  connector 
14,  with  or  without  a  protractor,  to  a  portable  read- 
out  processor  5',  whereupon,  under  this  latter's 
control,  the  various  pulse  storage  units  2  are 
queried  and  read,  such  units  transferring  the  dif- 
ferent  statuses  of  each  meter  to  the  read-out  unit 
51. 

Once  the  data  are  in  the  read-out  unit,  the 
latter  is  conveyed  and  connected  to  a  central  com- 
puter  51  which  bills  the  consumptions. 

The  pulse  storage  units  2  are  made  under 
CMOS  technology,  and  are  self-powered  with  lith- 
ium  batteries,  thereby  to  prevent  the  system  in 
general  from  being  plugged  to  the  mains.  The 
pulse  storage  unit  2,  whose  electronic  diagram  is 
shown  in  figure  2,  comprises  a  specific  function 
integrated  circuit  having  32  bit  binary  meters  6 
allowing  four  thousand  million  units  or  pulses  to  be 
counted  continuously  (in  the  embodiment). 

Input  to  the  meters  6  takes  place  through  an 
RC  filter,  and  connection  to  the  meters  1  is  through 
connectors  24,  such  filter  only  allowing  counting 
speeds  of  under  5  pulses  per  second,  rejecting 
noise  in  the  connection  cable  to  the  meters  1  and 
lowering  consumption  when  the  pulse  contact  is 
closed. 

The  binary  meters  6  are  connected  to  a  series 
of  latch  recorders  8  to  read  out  the  pulses  stored 
outside  the  binary  meters  6.  When  it  is  detected 
that  the  pulse  storage  unit  is  being  queried  by  the 
read-out  unit,  the  count  is  shunted  to  the  latch 
recorders  8. 

Furthermore,  the  pulse  storage  unit  2  has  a 
series  of  inputs  7  to  read  the  user  identification 
code,  structured  by  cutting  and  drilling  in  the  thin 
tracks  16  available  to  such  end,  and  the  input  lugs 
are  thus  joined  in  positive  or  negative  parallel, 
depending  on  whether  it  is  to  be  set  at  "1"  or  "0". 
The  set  identification  code  is  read  at  the  same  time 
as  the  binary  meters  6  status,  by  actuating  the 
read-out  unit. 

The  specific  function  integrated  circuit  19  is 
provided  with  a  multiplexer  circuit  18  connected  to 
the  latch  recorder  8  and  the  inputs  7. 

Furthermore,  the  specific  function  integrated 
circuit  19  has  a  position  meter  9  and  a  position 

code  input  circuit  10  for  the  pulse  storage  unit  in 
the  consolidator  module,  both  being  connected  to  a 
comparator  1  1  that  gives  out  an  output  signal  upon 
selection  of  the  pulse  storage  unit. 

5  The  comparator  output  11  is  connected  to  a 
meter  12  controlling  the  multiplexer  18  selection 
input,  so  that  upon  selection  of  the  pulse  storage 
unit  the  comparator  actuates  the  meter  12  for  the 
data  regarding  the  status  of  the  meters  1  or  pulse 

w  generators  and  the  customer's  identification  code 
to  be  obtained  at  the  multiplexer  18  output. 

The  pulse  storage  units  have  lithium  batteries 
for  their  operation. 

The  so-called  portable  reader  processor  5' 
75  read-out  unit  has  an  oversized  pack  through  which 

it  is  self-powered,  and  which  provides  the  operating 
voltages  to  each  of  the  pulse  storage  units  when 
they  are  read  out  in  order  to  minimise  consumption 
of  such  pulse  storage  units,  thus  increasing  their 

20  operating  autonomy. 
Thus,  the  RES  line  fulfills  two  objectives.  On 

the  one  hand  it  acts  as  feed  pack  for  the  pulse 
storage  units  upon  read-out,  in  order  to  save  the 
lithium  battery  charge.  On  the  other,  it  initialises 

25  the  pulse  storage  units  position  decoder. 
Separation  of  these  functions  is  carried  out  by 

diodes  and  condensers  in  the  pulse  storage  unit, 
so  that  the  RES  signal  is  used  at  a  lug,  while  the 
power  arriving  through  this  route  is  used  to  feed 

30  the  pulse  storage  unit,  shunted  with  the  lithium 
battery. 

At  a  first  instance,  and  at  the  bus  connector, 
RES  is  fed  with  a  supply  voltage  of  some  6.5  volts. 
The  RLJ  and  ASL  inputs  are  fed  with  a  high  logical 

35  voltage,  likewise  of  6.5  volts.  SDS  is  also  con- 
nected  with  a  positive  feed  resistor  of  6.5  volts, 
contained  in  the  read-out  unit,  from  where  the 
information  stored  in  the  pulse  storage  units  will  be 
read. 

40  The  RES  line  goes  down  to  0  and  then  be- 
comes  positive  again,  whereupon  the  position  me- 
ters  9  are  reset  at  0. 

The  position  meters  9  are  9  bit  meters  and 
may  effect  a  dual  count  to  512,  so  that  connection 

45  of  512  pulse  storage  units  is  possible  shunted  to 
the  bus. 

The  count  attained  by  all  the  binary  meters  6 
on  the  latch  recorders  8  is  also  dumped.  This 
allows  the  count  attained  by  the  binary  meters  6, 

50  upon  being  read  from  the  new  latch  recorders  8, 
not  to  interfere  with  any  new  pulse  to  be  counted 
and  produced  while  reading  takes  place. 

The  binary  meters  6  are  32  bits  just  as  the 
latch  recorders  9  so  that  four  thousand  million 

55  pulse  units  can  be  counted,  as  aforesaid. 
The  input  circuit  7  capacity  is  24  bits.  These 

24  bits  together  with  the  32  latch  recorder  8  output 
bits  are  applied  to  form  a  56  bit  word,  at  the 
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multiplexer  18  input. 
With  the  RES  pulse  at  all  the  pulse  storage 

units  specific  function  integrated  circuits  19,  the 
position  meter  9  is  reset  at  0.  This  meter  9  output 
is  applied  to  the  comparator  11  inputs,  this  latter 
also  receiving  the  consolidator  module  pulse  stor- 
age  unit  order  number  code,  both  being  9  bit  data, 
the  order  number's  9  bits  generating  by  manual 
shunts. 

At  this  instant,  the  contents  of  the  position 
meter  9  (which  is  at  0)  and  the  position  of  the 
shunts  bridged  for  position  0  could  be  identical  at 
some  consolidator  pulse  storage  unit,  this  much 
being  specifically  detected  by  such  pulse  storage 
unit  comparator  (normally  the  first  consolidator 
pulse  storage  unit),  whereupon  a  positive  identity 
signal  will  follow  reaching  up  to  the  control  meter 
12  at  the  multiplexer  18  selection  inputs,  resetting 
same. 

This  may  be  recognised  externally  because  the 
comparator  11  positive  comparison  signal  is  also 
applied  at  the  specific  function  integrated  circuit  1  9 
SDS  output  lug  and,  through  the  transistor  21,  will 
earth  the  similarly  denominated  SDS  five-way  bus 
line. 

This  signal  will  advise  the  read-out  unit  con- 
nected  to  the  five-way  bus  that  there  is  a  bridged 
card  for  position  0  at  the  consolidator  to  be  read. 
Then,  if  the  read-out  unit  detects  a  card  0,  the  SEL 
five-way  bus  line  will  be  switched  to  a  low  level, 
and  therefore  the  multiplexer  19  bit  55,  this  being 
the  most  significant  bit  in  the  32  bit  count,  will  only 
be  connected  to  the  SDS  output  lug  in  the  specific 
function  integrated  circuit  19  selected  by  the  posi- 
tive  identity  signal,  storing  in  latch  recorder  8. 

After  this  bit  is  read  by  the  read-out  unit  from 
the  five-way  bus  SDS  line,,  the  read-out  unit  will 
pulse  the  five-way  bus  RLJ  line  reaching  the  lug  in 
the  similarly  denominated  specific  function  inte- 
grated  circuit  19,  at  a  low  level,  thereupon  to  be 
brought  up  to  a  high  level,  for  the  meter  12  to 
move  forward  and  get  the  multiplexer  18  to  provide 
the  following  bit  in  the  count. 

After  this  bit  31  is  taken  from  the  count  by  the 
read-out  unit,  the  latter  will  continue  this  process 
repeatedly,  internally  reconstructing  the  pulse  stor- 
age  unit  count  being  read  bit  by  bit. 

After  finishing  with  bit  0  in  the  count,  the  next 
bit  to  appear  (32)  is  bit  23  in  the  client  code,  and 
by  repeatedly  pulsating  RLJ  the  other  bits  in  the 
code  up  to  bit  0  in  the  count  are  obtained  through 
SDS. 

Thus,  the  read-out  unit  successfully  obtains  its 
count  and  customer  code  for  position  0  from  the 
encoded  pulse  storage  unit.  Then  the  five-way  bus 
SEL  line  returns  to  high  level,  and  pulsating  the 
RLJ  line  at  low  and  high  level,  all  position  meters  9 
remaining  at  0  will  move  one  step  forward,  where- 

upon  the  position  0  encoded  pulse  storage  unit 
card  is  deactivated,  and  in  the  event  of  there  being 
an  encoded  one  for  position  1  within  the  pulse 
storage  unit  consolidator,  it  will  be  activated,  and 

5  may  be  read  just  like  the  first  one. 
In  the  event  of  the  read-out  unit  detecting  that 

there  is  no  card  for  a  given  position,  it  will  not  read 
same,  again  pulsating  RLJ  to  search  for  the  follow- 
ing  one. 

10  Once  the  read-out  unit  has  finished  with  the 
last  consolidator  pulse  storage  unit,  linked  to  the 
same  five-way  bus,  it  proceeds  to  take  a  second 
reading  of  the  whole  consolidator,  storing  the  con- 
tents  of  the  second  reading. 

75  Both  readings  are  set  aside  and  the  reading  is 
only  validated  if  both  are  in  agreement,  i.e.,  if  the 
number  of  pulse  storage  units  read  and  all  their 
codes,  and  the  number  of  pulses  counted  are  the 
same.  There  is  some  leeway  for  the  number  of 

20  pulses  in  the  second  read-out  to  be  slightly  higher 
than  the  first  one. 

In  the  event  of  a  difference  in  the  readings,  the 
read-out  unit  will  carry  out  two  more  readings  to 
set  them  aside  again.  This  read-out  procedure  will 

25  be  repeated  up  to  five  times,  though  it  can  be 
programmed  and  can  be  increased  or  decreased. 

After  setting  both  readings  aside,  and  if  there 
are  no  differences,  the  read-out  unit  will  start  the 
information  procedure. 

30  INP,  SEL  and  RLJ  inputs  take  place  through 
the  SCHMITT  trigger  to  increase  immunity  to  noise 
in  the  lines  or  cables.  The  other  inputs,  16,  20  and 
RS  are  normal  logic  inputs  without  PULL-UP  or 
PULL-DOWN,  for  there  to  be  the  least  possible 

35  power  cost,  bridging  such  lines  at  a  low  or  high 
level,  depending  on  whether  they  are  part  of  the 
code  or  they  are  reader  control  lines. 

Internally,  in  the  specific  function  integrated 
circuit  19,  the  customer  code  signal  lines  20  are 

40  connected  to  a  series  of  logic  gates  decoding  the 
customer  codes  eHFFFFFF  and  eHFFFFFE. 

The  code  eHFFFFFF  is  useful  for  resetting  the 
customer  meter  at  0,  when  fitting  the  battery.  The 
code  eHFFFFFE  is  used  at  the  specific  function 

45  integrated  circuit  19  manufacturing  stage  to  ac- 
tivate  the  circuitry  useful  for  testing  all  the  internal 
specific  function  integrated  circuit  modules. 

The  customer  identification  code  comprises  a 
series  of  tracks  16  that  are  originally  all  joined 

so  together,  those  necessary  for  forming  the  binary 
code  in  the  customer  number  to  be  assigned  to  the 
pulse  storage  unit  2  being  cut. 

The  earth  track  in  the  printed  circuit,  to  which 
all  the  bridges  that  must  take  a  low  level  are 

55  connected,  is  not  earthed  directly,  but  passes 
through  a  separation  resistor  that  allows,  by  mo- 
mentarily  joining  two  points  in  the  printed  circuit,  all 
inputs  16  to  be  applied  a  high  level. 
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This  condition  is  connection  through  a  special 
circuitry  in  the  specific  function  integrated  circuit 
1  9  and  causes  the  binary  meter  6  to  be  reset  at  0, 
in  order  to  initialise  the  meter  during  assembly  of 
the  pulse  storage  units  2  and  when  the  batteries 
are  installed. 

Therefore,  the  customer  identification  code  is 
not  prestored  internally,  but  as  it  is  not  possible  for 
it  to  be  altered  in  any  case,  it  is  simply  connected 
directly  from  the  multiplexer  18  input  gates. 

The  external  connector  13  in  the  aforesaid  con- 
solidator  box  or  module  3  can  be  located  far  from 
such  module  3,  if  the  meters  1  are  to  be  read 
without  going  into  the  room  or  space  where  they 
are  located. 

Two  external  connectors  14  may  also  be  incor- 
porated,  one  in  the  consolidator  module  3  and  the 
other  one  outside  the  meters  1  premises,  for  read- 
out  to  be  possible  in  either  place  at  will. 

The  maximum  distance  attained  heretofore  be- 
tween  the  consolidator  module  3  and  the  reading 
connector  can  be  100  m. 

Another  characteristic  of  the  consolidator  mod- 
ule  3  lies  in  that  various  ones  located  at  different 
points  can  be  connected  to  each  other,  and  all  be 
read  out  from  the  one  spot,  provided  that  all  the 
consolidator  modules  3  when  connected  to  each 
other,  do  not  altogether  represent  more  than  the 
512  maximum  pulse  storage  units  2,  as  in  the 
embodiment,  which  number  can  be  extended 
where  necessary. 

All  these  possibilities  allow  all  sorts  of  com- 
binations  to  be  made,  with  a  view  to  non-standard 
installations,  for  instance,  buildings  with  water  me- 
ters  on  each  floor,  and  that  must  nowadays  be  read 
one  by  one. 

The  invention  allows  a  consolidator  module  3 
to  be  fitted  on  each  floor  with  the  necessary  pulse 
storage  units  (4,  6  or  8,  depending  on  the  number 
of  flats  per  floor).  Each  consolidator  module  3  is 
interconnected  with  the  one  on  the  floor  below 
through  a  single  cable  that  carries  the  aforesaid 
five  extensions.  This  cable  ends  in  the  building 
lobby,  at  connector  14  where  the  portable  reader 
interphase  circuit  is  connected,  to  read  all  the 
building's  meters. 

One  of  the  read-out  units  comprises  the  porta- 
ble  read-out  processor  5'  mentioned  before,  and 
another  of  these  units  could  be  a  portable  reader 
interphase  4  to  which  a  conventional  computer  5  is 
connected,  so  that  the  portable  reader  interphase  4 
is  another  reader  means  allowing  connection  of  any 
computer  5  with  a  serial  port,  through  which  the 
pulse  storage  units  2  contained  in  the  consolidator 
modules  3  are  read  by  connecting  the  five-way  bus 
in  a  five-way  connector. 

The  portable  reader  interphase  4  comprises  a 
physical  means  through  which  it  is  possible  to  view 

the  count  stored  in  each  of  the  pulse  storage  units 
2.  The  stored  count  is  read  through  the  five-way 
bus  to  which  all  the  pulse  storage  units  2  are 
connected,  within  the  consolidator  module  3,  and 

5  which  by  means  of  a  cable  and  a  connector  14  are 
rendered  accessible  from  anywhere,  as  explained 
hereinbefore. 

The  portable  reader  interphase  circuit  4  is  a 
device  shaped  as  a  hamper  with  a  strap,  for  easy 

10  cross  belt  movement  thereof.  The  portable  reader 
interphase  circuit  4  has  a  microprocessor  35  that 
represents  the  said  portable  reader  interphase  cir- 
cuit  4  operating  base.  The  microprocessor  35  is 
connected  to  an  EPROM  type  memory  program 

75  36,  a  RAM  type  working  memory  37  and  a  PIA 
type  peripherals  adaptor  circuit. 

The  microprocessor  35  is  connected  to  an  os- 
cillator  39  for  same  to  operate  correctly. 

The  peripherals  adaptor  circuit  38  makes  con- 
20  nection  possible  through  the  signal  amplifier  tran- 

sistors  40,  to  each  of  the  various  pulse  storage 
units  2  through  the  RES,  SEL,  RLJ,  SDS  and  GND 
tracks. 

Furthermore,  the  peripherals  adaptor  circuit  38 
25  has  a  serial  communication  channel  for  connection 

to  a  portable  personal  computer  5  through  the 
connectors  41  that  are  connected  to  such  commu- 
nications  channel  through  the  logic  gates  42  and 
the  signal  amplifier  transistor  42,  as  well  as  through 

30  the  elements  shown  in  figure  3  and  related  thereto. 
The  logic  gates  44  select  each  of  the  aforesaid 

elements  according  to  the  direction  given. 
The  microprocessor  35,  when  switched  on  for 

the  first  time,  proceeds  to  initialise  all  input  or 
35  output  signals,  both  in  the  reader  sounder  and  in 

the  communications  connector  41  ,  through  the  suit- 
able  program  in  the  peripherals  adaptor  circuit  38. 
Furthermore,  the  different  areas  in  the  RAM  mem- 
ory  37  are  prepared  according  to  the  subsequent 

40  use  it  will  be  given,  waiting  for  orders  from  the 
conventional  portable  computer  5  through  the  serial 
communications  line. 

Thus,  the  conventional  portable  computer  5 
sends  an  RES  signal  to  the  portable  reader  inter- 

45  phase  circuit  4  which  recognises  such  signal  and 
proceeds  to  initialise  as  aforesaid. 

There  is  also  a  control  command  that  when 
recognised  by  the  portable  read-out  interphase  cir- 
cuit  4  proceeds  to  send  a  text  line  through  the 

50  serial  port  41  indicating  the  model  and  version  of 
the  program  with  which  it  is  loaded. 

When  the  conventional  portable  computer  5 
sends  the  reader  signal  to  the  portable  read-out 
interphase  circuit  4,  on  receipt  of  the  command,  it 

55  proceeds  to  send  the  relevant  signals  to  the  read- 
out  sounder,  for  reading  of  the  data  in  each  of  the 
pulse  storage  units  2  to  take  place,  as  previously 
explained.  When  all  this  information  has  been  col- 
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lected  from  the  pulse  storage  units  2,  contained  in 
the  consolidator  module  3,  to  which  the  portable 
reader  interphase  circuit  4  read-out  sounder  is  con- 
nected,  through  the  connector  14,  the  process  for 
conversion  into  a  series  of  text  lines  begins,  with  a 
fixed  format  of  21  characters,  subsequently  send- 
ing  same  through  serial  line  41  . 

Upon  receipt  of  these  lines,  the  program  in  the 
conventional  portable  computer  5  will  update  its 
database,  contained  in  the  data  processing  centre, 
searching  the  file  with  the  codes  found  and  replac- 
ing  the  pulses  read  last  time  with  the  new  ones, 
adding  the  reading  date. 

Thus,  when  the  conventional  portable  computer 
5  is  connected  to  the  central  computer  this  latter 
proceeds  to  rate  as  appropriate,  issuing  the  rel- 
evant  bill  at  such  rates. 

The  portable  read-out  interphase  circuit  4  sup- 
plies  each  of  the  pulse  storage  units  2,  when  it 
reads,  through  a  battery  attached  to  such  circuit, 
which  matter  can  be  recharged. 

In  another  embodiment,  the  meters  can  be 
read  out  automatically  from  a  distance,  to  which 
end  the  consolidator  modules  3,  that  can  be  con- 
nected  to  one  or  more  consolidator  modules  3,  are 
connected  to  a  fixed  unit  46  provided  with  a  data 
transmitter  receiver  54  through  which  signals  are 
sent  out  and  received  through  an  antenna  47. 

The  data  transmitter  receiver  54  is  connected 
to  a  remote  read-out  unit  55  through  which  connec- 
tion  to  the  consolidator  module  or  modules  3  takes 
place. 

Furthermore,  in  the  second  embodiment,  the 
invention  has  a  mobile  unit  56  that  is  located  in  a 
vehicle  49  and  is  connected  to  the  battery  thereof. 

The  mobile  unit  56  comprises  a  portable  com- 
puter  57  connected  to  a  remote  read-out  unit  on 
the  portable  computer  58  that  is  in  turn  connected 
to  a  data  transmitter  receiver  59  through  which  data 
are  sent  and  received  through  an  antenna  48. 

The  portable  computer  58  stores  the  program 
with  the  day's  round  and  the  customers  to  be  read, 
which  information  is  provided  by  the  central  com- 
puter  51,  just  as  in  the  previous  example,  through 
hardware  50,  such  as  removable  hard  disks  or  high 
density  floppy  disks. 

Once  on  the  round,  the  program  running  in  the 
portable  computer  57  controls  the  remote  read-out 
unit  on  the  personal  computer  58,  which  queries 
the  said  fixed  unit  through  the  data  transmitter 
receiver  59  once  located  near  the  fixed  unit  46, 
which  reads  the  data  stored  in  the  consolidator 
modules  3  and  sends  same  to  such  mobile  unit  56, 
which  processes  the  data  in  the  portable  computer 
57,  from  where  they  are  conveyed  to  the  central 
computer  51  to  be  billed. 

Operation  of  the  fixed  unit  remote  read-out  unit 
55  relies  upon  a  microprocessor  60  through  which 

the  remote  read-out  control  unit  55  is  read  and 
assisted  by  its  relevant  EPROM  program  memory. 

Furthermore,  the  microprocessor  60  is  con- 
nected  to  a  RAM  61  memory  and  a  ROM  62 

5  memory. 
The  remote  read-out  unit  55  has  an  input  port 

64  which  is  in  turn  connected  to  a  decoder  65 
which,  through  an  adaptor  circuit  66  is  connected 
to  the  transistor  67  in  the  data  transmitter  receiver 

70  54.  On  the  other  hand,  the  remote  read-out  unit  55 
has  a  first  output  port  63  which  is  connected, 
through  a  switch  68,  to  an  encoder  69. 

The  encoder  69  is  connected,  through  a  sec- 
ond  adaptor  circuit  70,  to  the  transmitter  71  in- 

75  eluded  in  the  data  transmitter  receiver  54. 
The  first  output  port  63  is  connected  through 

an  adaptor  circuit  71  to  an  electronic  circuit  92  that 
controls  the  data  transmitter  receiver  54  status  (in 
transmission  or  acceptance). 

20  The  microprocessor  60  is  connected  to  a  sec- 
ond  output  port  72  through  which  connection  to  the 
different  consolidator  modules  3  takes  place 
through  an  adaptor  circuit  73. 

The  input  port  64  is  connected  to  the  con- 
25  solidator  modules  3  through  an  adaptor  circuit  74 

through  which  the  data  as  to  the  status  of  the 
meters  1  are  received. 

The  numbering  75  is  the  timer  that  allows 
suitable  operation  of  the  remote  read-out  unit  5. 

30  When  at  rest,  the  transmitter  71  is  off  and  the 
receiver  67  on,  waiting  to  receive  orders  through 
the  radio.  To  identify  each  of  the  different  fixed 
units  46,  these  latter  incorporate  an  identification 
number  stored  in  the  EPROM  memory  thereof. 

35  Each  time  the  remote  read-out  unit  receives  a 
command,  it  is  decoded  by  the  decoder  65  and 
compared  with  that  in  the  microprocessor's  60  EP- 
ROM  memory  and  if  they  coincide  it  first  gives  the 
command  received  through  the  encoder  69  and 

40  sends  same  through  the  transmitter  71.  It  then 
proceeds  to  read  all  the  pulse  storage  units  con- 
nected  to  the  fixed  unit  46,  integrated  in  one  or 
several  consolidator  modules  3.  The  pulse  storage 
units  are  read  several  times  to  avoid  errors,  and 

45  after  verifying  that  the  read-outs  coincide,  these  are 
sent  by  the  fixed  unit  46  through  its  transmitter  71 
to  the  mobile  unit  56. 

The  fixed  unit  46  then  disconnects  the  trans- 
mitter  part  71  and  again  awaits  receipt  of  new  data. 

so  The  mobile  unit  can  be  assembled  in  any  sort 
of  vehicle  49,  even  a  motorbike,  provided  that  it  is 
powered  at  12  volts  direct  current. 

It  should  be  noted  that  the  fixed  unit  46  is 
supplied  by  a  power  pack  76  connected  to  a  con- 

55  trol  circuit  77  that  is  in  turn  connected  to  an  adapt- 
or  circuit  73,  so  that  when  the  pulse  storage  units 
are  read  though  the  fixed  unit  46,  these  are  sup- 
plied  by  the  fixed  unit  46  through  the  control  77, 
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and  consumption  of  the  pulse  storage  units  is 
therefore  lowered. 

For  its  part,  the  mobile  unit  56,  as  aforesaid, 
has  a  data  transmitter  receiver  circuit  identical  to 
that  of  the  fixed  unit  46,  saving  that  it  is  powered 
through  the  vehicle  battery. 

Therefore,  the  mobile  unit  56  data  transmitter 
receiver  59  has  a  transmitter  78,  a  receiver  79  and 
the  electronic  circuit  91  controlling  the  status  of  the 
data  transmitter  receiver  59. 

The  remote  read-out  unit  on  the  portable  com- 
puter  58  does  not  carry  a  microprocessor,  for  its 
functions  are  carried  out  by  a  portable  computer  57 
connected  to  the  vehicle's  lighter  80  and  receives 
the  required  operating  voltages  through  the  direct 
current/direct  current  power  pack  81  . 

Connection  of  the  portable  computer  57  to  the 
remote  control  unit  on  the  portable  computer  58 
takes  place  through  an  adaptor  circuit  82  to  the 
portable  computer  57  bus. 

The  remote  read-out  unit  on  the  portable  com- 
puter  58  has  an  output  port  83  connected,  through 
a  switch  85,  to  an  encoder  86. 

The  encoder  86  is  connected  to  the  transmitter 
78  through  an  adaptor  circuit  87. 

Furthermore,  the  output  port  83  is  connected  to 
an  adaptor  circuit  88  that  is  in  turn  connected  to 
the  electronic  circuit  controlling  the  status  of  the 
data  transmitter  receiver. 

Furthermore,  the  remote  read-out  unit  on  the 
personal  computer  58  has  an  input  port  84  con- 
nected  to  a  decoder  90,  and  the  latter  to  the 
receiver  79  through  an  adaptor  circuit  89. 

The  reference  90  represents  the  timer  that 
allows  suitable  operation  of  the  unit. 

Therefore,  each  time  the  mobile  unit  56  queries 
a  fixed  unit  46,  the  latter  waits  to  detect  the  ac- 
knowledgement  of  receipt  from  the  fixed  unit  46 
that  comprises  the  identification  code,  and  there- 
fore  if  such  acknowledgement  is  not  received  in  a 
few  seconds,  it  again  queries  the  same  fixed  unit 
46  up  to  three  times  running.  If  it  fails  to  get  the 
read-out,  a  possible  communications  problem  ap- 
pears  in  the  incidents  record. 

If  the  acknowledgement  of  receipt  does  arrive, 
the  personal  computer  57  waits  for  the  fixed  unit  46 
remote  read-out  unit  55  to  read  the  consolidator 
modules  3  and  start  to  transmit.  Once  all  the  data 
has  reached  the  personal  computer,  the  CHECK- 
SUM  and  format  thereof  is  verified,  and  if  the  data 
are  correct,  other  possible  fixed  units  46  located 
nearby,  accessible  from  the  same  vehicle  location 
49,  are  read. 

Once  all  the  nearby  fixed  units  46  have  been 
read,  the  portable  computer  indicates  the  vehicle 
driver  the  following  location  to  which  he  must  go  to 
carry  out  other  readings.  Then,  and  while  the  ve- 
hicle  is  changing  location,  the  portable  computer 

processes  the  data  received,  and  updates  the 
database  files  with  the  parameters  that  have  just 
been  read,  adding  the  date  and  time  (taken  from 
the  actual  portable  computer  57)  they  were  read  at. 

5  Any  incident,  for  instance  meters  without  con- 
sumption,  negative  readings  or  readings  beyond 
expected  values,  are  logged  under  "incidents". 

The  database  or  databases  in  the  mobile  unit 
56  portable  computer  57  are  loaded  from  the  data 

io  processing  centre  or  central  computer  51  at  the 
company  managing  the  meters  1  readings  and 
bills.  The  data  processed  by  the  portable  computer 
57  in  the  mobile  unit  56  are  also  delivered  at  the 
same  data  processing  centre  51  . 

75  This  exchange  can  be  effected  in  many  ways: 
by  direct  high  speed  serial  links,  by  provisional 
integration  of  the  mobile  personal  computer  in  the 
same  "data  network"  (directly  or  through  a 
MODEM),  dumping  and  verifying  as  appropriate,  or 

20  by  exchanging  the  actual  information  hardware,  for 
instance  removable  hard  disks  or  high  density  flop- 
py  disks,  as  aforesaid. 

The  pair  of  remote  control  encoders-decoders 
69,  65  and  86,  90,  respectively,  are  used  to  ensure 

25  that  the  link  between  both  fixed  46  and  mobile  56 
units  is  reliable.  As  these  units  are  designed  to 
work  in  an  adverse  environment,  they  are  already 
fitted  with  a  number  of  features  that  improve  com- 
munication  parameters. 

30  The  remote  control  encoders-decoders  used 
work  by  modulating  wide  pulses,  this  allowing  in 
turn  modulation  of  the  means  driving  the  signal,  by 
means  of  an  "all"  or  "nothing"  system. 

This  system's  remote  read-out  unit  55  and  the 
35  personal  computer  58  remote  read-out  unit  are 

used  to  effect  simple  frequency  displacement  with- 
in  the  same  channel  width  (12.5  KHZ)  in  the  as- 
signed  70  MHZ  band,  an  FSK  type  modulation 
taking  place  quite  simply  that  is  easier  to  modulate. 

40  The  actual  remote  control  devices  carry  an 
integrated  function  that  decreases  the  possibility  of 
faulty  operation.  Two  characters  must  be  received 
in  a  row  to  confirm  that  same  is  appropriate.  Thus, 
the  probability  of  defect  or  error  is  very  small. 

45  Using  the  remote  control  devices,  the  micro- 
processor  60  no  longer  has  to  decode  the  commu- 
nication  signal  and  carry  out  this  security  control, 
and  therefore  programming  is  simpler  and  more 
efficient. 

50  In  the  embodiment  where  read-out  of  stored 
pulses  takes  place  by  means  of  a  portable  read-out 
processor  5',  this  latter  comprises  a  PC  minicom- 
puter  fitted  with  rechargeable  batteries  to  supply 
the  pulse  storage  units  when  directly  reading  same, 

55  as  aforesaid. 
The  portable  reader  processor  has  a  sounder 

96  connected  to  the  PC  minicomputer  by  means  of 
a  connector  97. 
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The  sounder  96  ends  in  a  connector  into  which 
the  consolidator  module  or  modules  3  are  plugged. 

The  portable  reader  processor  52  has  a  parallel 
port  93  arranged  between  the  connector  97  and  95, 
where  the  sounder  96  is  inserted,  through  which 
the  pulse  memory  units  are  directly  read. 

The  minicomputer  EPROM  memory  also 
records  the  functions  that  must  normally  work  in 
the  portable  read-out  processor  52,  and  it  is  not 
necessary  to  load  same  from  any  other  equipment, 
since  it  is  recorded  at  the  same  time  as  the  oper- 
ative  system  is  recorded,  and  therefore  it  is  not 
possible  for  the  portable  read-out  processor  52  to 
lose  the  program. 

All  of  the  above  allows  the  functions  of  the 
portable  read-out  processor  52  to  be  developed 
easily  in  any  other  computer  having  the  same  or  a 
similar  microprocessor  and  operative  system,  and 
only  after  being  verified  and  checked  are  they 
permanently  stored  in  the  minicompatible. 

Thus,  the  portable  read-out  processor  52  is 
complemented  with  a  highly  operative  system,  rap- 
idly  adaptable  to  any  working  system  implanted  in 
the  billing  company. 

A  RAM  CMOS  type  working  memory  with  256 
Kc  capacity  allows  an  extensive  database  or  read- 
out  rounds  to  be  loaded,  to  be  used  by  the  meter 
reader. 

A  connector  53  for  the  two-directional  serial 
port  compatible  with  RS  232  rules  allows  the  ex- 
change  of  data  with  the  central  computer  51  ,  and  it 
is  therefore  possible  to  load  the  rounds  to  be  read, 
or  the  data,  once  they  have  been  read,  directly,  or 
through  a  MODEM. 

The  portable  read-out  processor  52  works  as 
follows: 

Each  time  it  is  switched  on,  it  checks  itself  for 
basic  operation  of  the  equipment,  moreover  pro- 
ceeding  to  initialise  all  the  output  or  input  signals, 
in  both  the  read-out  sounder  and  the  communica- 
tions  connector  and  liquid  crystal  display. 

Then,  a  presentation  message  is  sent  to  the 
display,  and  an  order  or  command  request  goes  up 
on  screen.  The  program  shows  the  actions  that  can 
be  carried  out  at  that  moment  on  screen,  and  the 
operator  chooses  the  relevant  option,  by  merely 
pressing  the  key  with  the  first  letter  of  the  opera- 
tion. 

Each  option  can  in  turn  have  suboptions  se- 
lected  by  this  same  procedure  of  pressing  the  first 
letter. 

The  options  displayed  on  screen,  can  carry  out 
manifold  jobs  and  can  vary  according  to  the  func- 
tion  desired. 

Some  of  these  options  are  protected  by  access 
codes,  so  that  only  authorised  persons  in  the  data 
processing  centre  at  the  central  computer  51  or 
managers  can  carry  them  out,  and  the  operator  or 

reader  cannot  start  same.  For  instance,  timer 
change,  equipment  number  change,  etc. 

Therefore,  the  technology  described  provides  a 
low  cost  system  which  is  very  easy  and  simple  to 

5  instal,  and  provides  rapid  read-out  since  up  to  512 
pulse  storage  units  2  can  be  read  simultaneously, 
this  being  a  very  significant  advantage. 

It  also  allows  read-out  from  a  distance,  from 
the  location  of  the  consolidator  module  3  to  the 

10  external  connector  14,  which  possibility,  at  no  extra 
cost,  avoids  having  to  go  into  customers'  homes, 
namely  detached  houses,  and  effect  the  reading 
from  the  outside. 

It  should  also  be  noted  that  the  invention  can 
75  be  used,  with  no  changes,  to  read  any  sort  of 

meters. 
The  fact  that  supply  to  each  of  the  pulse  stor- 

age  units  2  through  the  read-out  unit  circuit  takes 
place  when  reading  same,  allows  the  power  supply 

20  battery  used  in  the  pulse  storage  units  2  to  be  less 
expensive  than  those  used  heretofore,  without  the 
operating  period  being  any  shorter,  since  con- 
sumption  is  low  and  duration  of  the  batteries  high- 
er,  it  being  unnecessary  to  use  very  expensive 

25  batteries. 
The  low  consumption  is  backed  by  CMOS 

technology,  used  in  the  subject  system,  as  afore- 
said. 

30  Claims 

1.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  aimed  at  expediting  cen- 
tralised  and/or  individualized  reading  of  meters 

35  (1)  generating  or  sending  out  pulses,  and  like- 
wise  expediting  billing  of  consumptions,  read- 
out  taking  place  either  directly,  to  which  end  it 
is  provided  with  elements  to  store  the  pulses 
generated,  or  from  a  distance  by  radio  trans- 

40  mission,  to  which  end  it  has  a  fixed  unit  (46) 
with  a  data  transmitter  receiver  (54)  having  an 
antenna  (47),  and  a  mobile  unit  (56)  having  a 
transmitter  receiver,  all  located  in  a  vehicle 
(49),  the  read-out  being  conveyed,  in  both  di- 

45  rect  read-out  and  radio  transmission  read-out, 
to  a  central  computer  (51)  for  rating  purposes, 
essentially  characterised  in  that  each  meter  (1  ) 
generating  or  sending  out  pulses  is  connected 
to  a  pulse  storage  unit  (2),  that  can  be  shunted 

so  to  a  number  of  pulse  storage  units  (2),  each  of 
which  is  connected  to  a  meter  (1),  which  pulse 
storage  units  (2)  can  all  be  housed  in  a  con- 
solidator  module  or  box  (3)  that  can  be  con- 
nected  through  a  connector  (14),  common  to 

55  all  pulse  storage  units  (2),  to  a  mobile  read-out 
unit  carrying  the  program  indicating  the  day's 
rounds  and  the  customers  to  be  read,  to  query 
each  of  the  pulse  storage  units  (2)  at  the  same 

10 
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time,  these  latter  transferring  the  different 
statuses  of  each  meter  (1  )  generating  or  send- 
ing  out  pulses,  which  statuses  are  stored  in  the 
mobile  read-out  unit  from  where  they  are  trans- 
ferred  to  a  central  computer  after  being  con- 
nected  thereto,  for  rating  purposes. 

2.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  1,  charac- 
terised  in  that  the  pulse  storage  units  (2)  com- 
prise  a  specific  function  integrated  circuit  (19) 
having  binary  meters  (6)  through  which  the 
meter  (1)  generating  or  sending  out  pulses  is 
connected,  such  binary  meters  (6)  being  con- 
nected  to  a  series  of  latch  recorders  (8)  to 
make  an  independent  reading  of  such  binary 
meters  (6)  that  are  in  turn  connected  to  logic 
gates  through  which  the  read-out  unit  is  con- 
nected,  said  pulse  storage  unit  (2)  being  pro- 
vided  with  a  series  of  inputs  (7)  used  to  read 
the  customer  identification  number  and  con- 
nected  to  the  logic  gates  and  to  a  multiplexer 
(18)  that  is  in  turn  connected  to  the  binary 
meters  (6),  all  so  that  when  the  pulse  storage 
unit  is  queried  by  the  read-out  unit  the  con- 
tents  of  the  binary  meters  (6)  and  the  customer 
identification  number  are  transferred,  and  a 
reading  for  the  data  regarding  the  status  of  the 
meter  and  the  customer  identification  number 
is  obtained. 

3.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  1,  charac- 
terised  in  that  each  pulse  storage  unit  (2)  and 
therefore  each  specific  function  integrated  cir- 
cuit,  has  a  position  meter  (9)  to  allow  shunting 
of  a  number  of  pulse  storage  units  (2),  and  it  is 
therefore  possible  to  select  and  read  each  of 
them,  from  the  status  of  said  meters,  that  are 
initialised  by  the  read-out  unit. 

4.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  preceding  claims, 
characterised  in  that  the  pulse  storage  units 
have  lithium  batteries  for  their  operation,  the 
read-out  unit  being  provided  with  an  oversized 
battery  which  supplies  such  read-out  unit  and 
each  of  the  pulse  storage  units  (2)  when  same 
are  read,  all  in  order  to  minimise  consumption 
of  said  pulse  storage  units,  increasing  their 
operating  autonomy. 

5.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  1,  charac- 
terised  in  that  the  read-out  unit  can  comprise  a 
portable  read-out  interphase  (4)  having  a 
microprocessor  (35)  connected  to  a  RAM 
memory  (37)  and  an  EPROM  memory  (36)  as 

well  as  a  peripherals  adaptor  circuit  (38) 
through  which  it  is  connected  to  the  pulse 
storage  unit  (2),  said  peripherals  adaptor  circuit 
(38)  being  provided  with  a  serial  communica- 

5  tion  channel  for  connection  (41)  to  the  conven- 
tional  portable  computer  (5). 

6.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  preceding  claims, 

w  characterised  in  that  the  consolidator  box  or 
module  (3)  connector  (14)  for  connection  to  the 
read-out  unit  can  be  separated  to  some  extent 
from  the  consolidator  module  (3)  to  be  able  to 
read  the  pulse  generating  meters  (1)  without 

75  having  to  go  into  the  room  or  space  where 
they  are  located. 

7.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  preceding  claims, 

20  characterised  in  that  it  can  be  connected  to 
other  data  taking  systems. 

8.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  previous  claims, 

25  characterised  in  that  connection  of  the  pulse 
storage  units  (2)  specific  function  integrated 
circuit  binary  meters  (6)  takes  place  through  an 
RC  filter  to  reject  noise  in  the  connection  cable 
and  lower  the  consumption  when  the  pulse 

30  contact  to  be  metered  is  closed. 

9.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  1,  charac- 
terised  in  that  the  consolidator  module  or  mod- 

35  ules  (3)  are  connectable  to  the  fixed  unit  (46) 
that  includes  the  data  transmitter  receiver  (54) 
with  the  antenna  (47),  and  a  remote  read-out 
unit  (55)  connected  to  the  former  and  to  the 
consolidator  module  or  modules  (3),  the  mobile 

40  unit  (56)  being  provided  for  location  in  a  ve- 
hicle  (49)  connected  to  its  battery  and  com- 
prising:  a  portable  computer  (57)  running  the 
program  indicating  the  day's  rounds  and  the 
customers  to  be  read,  and  connected  to  a 

45  remote  read-out  unit,  on  a  portable  computer 
(58)  that  is  in  turn  connected  to  a  data  trans- 
mitter  receiver  (59)  having  an  antenna  (48),  all 
in  order  that  when  locating  a  mobile  unit  (56) 
near  a  fixed  unit  (46),  the  latter  may  be  queried 

50  by  the  mobile  unit  (56),  sending  out  the  fixed 
unit  (46)  code  that  it  expects  to  read,  this  latter 
answering  with  the  same  code  and  then  read- 
ing  the  status  of  each  meter  (1)  in  the  con- 
solidator  modules  (3)  pulse  storage  units. 

55 
10.  AUTONOMOUS  PULSE  READING  AND  RE- 

CORDING  SYSTEM,  as  in  claim  9,  charac- 
terised  in  that  the  fixed  unit  (46)  remote  read- 

11 



EP  0  460  734  A1 21 22 

out  unit  (55)  has  a  microprocessor  (60)  control- 
ling  such  unit  and  connected  to  an  input  port 
(64)  that  is  in  turn  connected  to  a  remote 
control  decoder  (65),  and  the  latter  to  the  re- 
ceiver  (67)  through  an  adaptor  circuit  (66),  all  5 
in  order  to  receive  the  fixed  unit  (46)  identifica- 
tion  code  sent  out  by  the  mobile  unit  (56)  and 
decoding  same,  so  that  if  this  latter  coincides 
with  the  code  stored  in  the  microprocessor's 
(60)  EPROM,  the  transmitter  (71)  is  switched  10 
on  and  sends  out  the  same  code  indicating 
that  it  lies  waiting  and  then  reads  the  data 
stored  in  the  consolidator  module  (3)  sending 
same  to  the  mobile  unit  (56). 

75 
11.  AUTONOMOUS  PULSE  READING  AND  RE- 

CORDING  SYSTEM,  as  in  claim  9,  charac- 
terised  in  that  the  microprocessor  (60)  in  the 
remote  read-out  unit  (55)  is  connected  to  a  first 
output  port  (63)  that  is  in  turn  connected  to  a  20 
remote  control  encoder  (69)  through  a  switch 
(68),  such  remote  control  encoder  (69)  being 
connected  to  an  adaptor  circuit  (70)  through 
which  the  transmitter  (71)  is  connected,  all  in 
order  to  send  the  identification  code  and  the  25 
data  read  to  the  pulse  storage  units  included  in 
the  consolidator  modules  (3). 

12.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  9,  charac-  30 
terised  in  that  the  fixed  unit  (46)  power  supply 
is  connected  to  the  mains  and  a  control  circuit 
(77)  that  is  connected  to  the  consolidator  mod- 
ules  (3)  through  an  adaptor  circuit  (73)  that  is 
in  turn  connected  to  a  second  output  port  (72)  35 
that  is  related  to  the  microprocessor  (60),  said 
consolidator  module  or  modules  being  pro- 
vided  to  be  connected  through  an  adaptor  cir- 
cuit  (74)  to  the  input  port  (64),  all  in  order  that 
the  fixed  unit  (46)  supply  the  consolidator  40 
module  or  modules  (2)  when  reading  same 
through  the  input  port  (64),  emitting  same  and 
switching  to  receive  once  emission  is  over. 

13.  AUTONOMOUS  PULSE  READING  AND  RE-  45 
CORDING  SYSTEM,  as  in  claim  9,  charac- 
terised  in  that  the  mobile  unit  (56)  portable 
computer  (58)  remote  read-out  unit  has  an 
output  port  (83)  connected,  through  a  switch 
(85)  to  a  remote  control  encoder  circuit  (86)  50 
that  is  in  turn  connected  to  the  transmitter  (78) 
through  an  adaptor  circuit  (87),  all  in  order  to 
transmit  the  query  orders  to  the  fixed  unit  (46). 

14.  AUTONOMOUS  PULSE  READING  AND  RE-  55 
CORDING  SYSTEM,  as  in  claims  9  and  13, 
characterised  in  that  the  mobile  unit  (56)  porta- 
ble  computer  (58)  remote  read-out  unit  has  an 

output  port  (84)  connected  to  a  remote  control 
encoder  (90)  and  the  latter  to  the  receiver  (79) 
through  an  adaptor  circuit  (89),  all  in  order  to 
receive  the  reading  taken  by  the  fixed  unit  (46) 
remote  read-out  unit  (55). 

15.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  9,  charac- 
terised  in  that  the  portable  computer  (58)  re- 
mote  read-out  unit  has  an  adaptor  circuit  to  the 
portable  computer  (82)  bus  through  which  con- 
nection  to  such  portable  computer  (57)  is  ef- 
fected,  all  in  order  to  establish  communication 
therebetween  and  thus  for  the  portable  com- 
puter  (57)  to  query  the  various  fixed  units  (46). 

16.  AUTONOMOUS  PULSE  READING  AND  RE- 
CORDING  SYSTEM,  as  in  claim  1,  charac- 
terised  in  that  the  read-out  unit  can  comprise  a 
portable  reader  processor  (5')  having  a  porta- 
ble  minicomputer  connected  to  a  connector 
(97)  through  which  connection  to  a  parallel  port 
(93)  takes  place  in  which  a  sounder  (96)  end- 
ing  in  a  connector  (95)  is  inserted  for  connec- 
tion  to  the  consolidator  module  or  modules  (3) 
in  order  to  read  from  the  pulse  storage  units 
directly. 
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